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mmm 

5 mm<D^jk 

y-^<Dmm%mnitm^ &svm^afm m^mjjmwM) yv—^mKx 
mwuznfcm*. te¥\mm£tiz>i><Dx*hz 0 

— ^cD^^fffitt^g, M^^/^^^MM.^- (Film Bulk Acoustic Resonator : 

fbar) N mmvco, nmy ^$>m^mihfhz> 0 rtL^oi^fv^^t 

20 J; 5iIf»ISL(7)fcft, jyj&T^ rt^lK, 

<D&<teftmn& [ooi] %fa?£(DX\ mtifzmmmm^^^tc^iat, 
^\??*^^svm&vtc3mnt*mfe (ood san^^r k*m*u<\ 

^mnitMWkOftmtfjte-hfDk^X, PbTiO s , PZT N BaTiO s | 
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mm^9-i 1059 2^mKm^tsthx\^ijm$:^m^xh^ 0 
^tibmmmitnm^^h, pzth ^mm^ti^x^^^m^^ 
■rtmx^<, mtifcf±mmk&^m^%m^i>hz>f-tb, s i±^t°^ 

p zt£s iS«±^^i-§P;^tt^ft^-e^vKo^^$|^Tv^^^ N 
•^©#<» (ioi) ^ (ill) #o^-{i^sB^ufd^ hzwz&m&m 

Tfc<9, PZTII^S i ^|g±^^t 0 ^^r>--t;V^$^Sr.i^^Tltb 
10 V\ 

^(^#^^9 - 1 1 0 5 9 2^$%, *3 
£IWI1S¥. 10-223476 -5§-4M$, 11-26296 #^^lC*3 

^T, Si (10 0) SS±^PZT^(D^fim{Wll^ (0 0 1) gaiB]T^ 

i (10 0) ItiS^f P b T i O s f ^n^*^ Mlttfl^ 
2 0 Lfe 0 

r^T?^, PZT|0^n7^^^ fM^ffftf^TiteP bTi0 3 | 
©jf^rT*^ IT, -^(Dii^P Z T#^^Sf*^?fM bfclf it^P ^ttTV^ 
5„ 

#Ix.t^ #i^6- 5 7 4 1 1 -f-^T'te, S x !§(Dmm±\ZT i 
25 Ji^bTP t^co^m^J^Sr^U ^<£i:f-T:IM«#Ji&*^*& 
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^#^tbS-^^fe«$tbTV^5 0 fi¥6 -2 9 0 9 8 3 -^fTCi^ 

Z r «f§m{£Il^ Z r ^n7^*^ hMfl 

5 mf^iito^jiSit^^-rs^m^ii^fBit^ix-c^^, 5oo°ot© 
mzm&irzgmjjW;, ^^wm^mmmm^rixio^ , y*/v-^/vmx 

10 SJt£l 0 0°CiST$-ti:S^^feS^i^We^tlTV^o #IS¥6-8 9 9 
8 6#^Sm PZT^^/iSiWI^ PbTiO s f^Pj^SliJ 

fti§-£\ P bT i 0 3 ^(^TffiSSr^UT^O-h^P Z T^(D^Mfl:f*Ii% 
^L^-rv^fe, PZTfD^B^^^U^^^Jt^M^^Tiffc^, ^ 

— »Lh^t°^^/viiiK:ov^ PbT i o 3 m^rmm^mi 

& tlX ^%>m $Z<D£ote-b<D&foZ 0 tli^7- 1 7 2 9 8 4f» 

tPzrmm(D^.mmm^mhx\^ 0 PLT^ittufm 

25 fr^fc^^^/H^TfeS £f5&*i/T^5::£a>b, ^©±©P ZT^f^Ji 
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x\± s PLTwe^ts^iia^ w^^s^±9 5ow^ 

MM-V, PZT^f5i LtV^ 0 ti¥7-l 9 3 13 5 

#£3&T*i3\ GaAslSK\ St£-h^Jg 1 Jl ^ LTPb £ T i 
5 f^n^^;^ bM^fim^II, ^2Jl^LTPb, Ti^Ji^Zr^i 

IWI^O^MT^, G a A s (10 0) g^±fc^lJl£ LTPLT, ffl 2 

f^tS r ^Slif fcofcP Z fcliP L Z T®, cfi^IBlRlL^^^ 

io #fettfc^trv^ 0 

x\ m^nt^m^\ ^mgiAi-is^M^-i 1059 2 

fcWIW 10-223476 &<&m. ftffl¥- 1 1 - 2 6 2 9 6 

— ^£^T±t® LTV^ fc*6, PbTi0 3 WilWtfH, 
^£5l^T, P b T i 0 3 ^(D^v^XXJ VMmfcy3<DTMm&ft^XBj&V 

20 ^ftm»^ T&m&m^^M&fo}k^xmtitz.mk&^irz> r ^ 

25 «J!??Jgl, -e^B^i'iU ^^^^jf^Il^^-rsm^^VM^^ii^i- 
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fate ¥*W&1rZ> z.b%Bmti-%o 
r©£5&@^J^ TIB (1) ~ (7) <D*%mK£V)m!&£tiZ>o 

(1) s iS«±^^t^^f^^/v^Lfc«ji»aiT\ mmmm&<£ 

10 tf^y7 7llrf 

tfjfa^^^T)i-b^ (ioo) (ooi) @HfRio^n^^7>r h« 

(2) tutsan t/*#^ vmmtmnm^m^^-t^^M (D ^® 
15 Ji^iic 

f^mttpfifi^-f §-tffi (i) (2) ©MMio 

(4) BufB-<n^^7^ Mitt»PbT i 0 3 ^b^5_hlE (1) 
~ (3) (D^-ftifrcDffiMW^o 
2 0 (5) BflfB^m^II^P ZTtf>£>&3±fE (1) ~ (4) (D^-ftlfr 

<Dmmmm 0 

(6) ±ts (i) ~ (5) <D\,^hfr<DmmnB&&i-2>u*7 s su *o 

(7) si (i o o) mm±Kmmmm&^te'*y7 7m%j&&u 
^v^-e (ioo) ittia (ooi) la^^n^^ hmmitmnm^^- 

25 
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J x\zttVxmm*MteK.%!5^ si (100) SI±^fPbTio 3 # 
io -ir IT, ^tfeSS i^ H H B SS±^^bfe^0J^J:5lSnfc#t4 

20 H12«, ^ B H 0 t#3t^^i-0ffi{-tffi^^feoT, S i ^ H e sSSJi^J5fe 

^llfcZ r 0 2 if©RHEEDW5o 

tZr0 2 ^±^^$tt^Y 2 0 3 HIORHEEDttfeS. 

i4tt, ^ B B B f#^^^-tH]®^ffi^-efeo-r, |3}:rheed§^ 

25 i"Y 2 0 3 



-7- 



-TP tmWk±KftM£tltcP h T i 0 3 |I©RHEEDttS)5„ 

0 6ti, Jigffi«lag*^*r0®^W^&oT, @5ilRHEEDf^ 
5 fPbT i 0 3 fll^M^nfcPZTigORHEED^fcSo 

I7it PZT/PbTi0 3 /Pt/Y 2 0 3 /Zr0 2 /Si (100) 

10 ^^LV^J#(Z)t^0J 

^Ufd (10 0) titcfe (0 0 1) IB|r](Z)^p^^^^ Mi^fbW^^Jifc 

15 ^mmm^^^rmm&m^ (oo d bhi^-c^s^^ 

}3tWr(- (00 1) ros#£LTV^5-££E5k-f"5o 

oTV^^^B B B ^cD^i^^i-5c JMfrftJfcf*, Xi0jf (XRD) ia§ 
20 ot^^^Swi 0%WT, #£L<te5%WT^&3Srcfc5o Miil 

(ool) ^-gEftJii, -tftt>h c ®^-@Bf^n«, m<D2d-e xnm^f-e 

(0 0L) ®^cD^lt^^ N (0 0L) iSHltCt^t'-^^loyo 

gT s $f^b< f*5%^r^ i b^"Cfe§o ^M^^r (ool) 
te, (001) m^J^ffi. i-fc*^ (001) ^ (002) ft£f<O^MffiftS& 

25 m^-r^m^h^o 
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&&U&X*3L3jMi<D (10 0) xt^^r^-r/H^ttMU j&:BJL 
^*Pi~6^^IE^ H H B ^g|5#LT. (IOO)BBIr]^ (0 0 1) gE|Rj£tf5M£ 
15 t590g >1*3tJ§l^l3 *tl5 0 

7 7111 \sX(OWm, fc^^FBARi^tT*"/^ 

25 m^Ammin^^Mmm^nm,!-^^ ^m^t^o 



m0A£><A^M¥9-i 1 o 5 9 2^<km^^fo^i£s sm 

(0 0 1) m$}<DZ r 0 2 #0, «^/V3-7»I, %±M 

%mmtmm%m^^m^wn , ro±icBaTio 3 ^b^s (ood 

5Wfi, Zr 0 2 (0 0 1) *BI±^P t^Ii^lS^M-tSi, Pttt (11 

i) iaft^te#^JIi^ , Pt (ioo) m-lfiftfll^Mrr^^-e 

f!fcV^P)T*fe5o Z r 0 2 (0 0 1) ffi^Pt (100) ffi^*^ 

^S^A^V^&fc:, P t ^^r^-Y/V^i-S <fc 9 i-&fc>*> (1 

00) S&j&g^LTjfcg-f-SJ:^ ^/l/^r-^^^^ (111)® 

^y7ri(:^ #P?Wl 1 - 3 1 2 8 0 l-^-^^IB^^^SIS^Sr 

il_b^^mt4»llSr?f^brv>^fcfe, B a T i 0 3 »Il#©#^li.^(73^n 

-efes 0 rtzv^^rJli^ ^b b b (ioo) laft. ie^ h h b (ooi) @aft£ 

fcft^i (0 0 1) IBfBl^^f^^^-Y/H^^©"^, ^©^ri^ 
{ill} 77ty bM^feSo #mt§^SI«, ^yy 7 m<o {111} 77 

■feynsj:ii {111} mmnt ttxif^^v't^ts. 
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mmz. (100) mtteztK ^a&^M^K^jE^s. (oo 

l) mt?j:%^bhfcZ>o 
A V 7 r yg<r>7T"fcy hm&fefeir&mm^£rt Mxfc 

mmmmte. mmt*mK doo) sasgaftut^*^** 

Pt, Ir, Pd, Rh N £5 WAu©'>^< £ t> lfl£r^ 

mnm m imm^mmmm & nx v h &v \ 

oonmt?fc§o »t^5h ^Mtt^s^^n^o jrr^s^ fb 

£]^S^<5fc#)K:ff££: 3 OnmJ^±^-f-§^t^0^L<, 1 0 0 nmi^_h<DJ¥ 

Sfc&fclte, J¥£5r50~50 Onm£~fZ>Z.£&ffrti\s\t\ 

CT 7 ~1 0" 2 QcmT'feSo ft*3, ^77iiS ilSiofl^ ^y^rJl 
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t^^^^5 0 ^n^^7^ h^^#HI^i:^f a ^«^^« (10 0) 

(001) m-mmnx&zz-tmiiz^^K si»b©^iaot 

(10 0) IBfRli (0 0 1) gEft<D9 OS F7^^i5tt^ot^tt)^\ 
1 0 6 ~1 0 12 QcmflS"efe5c 

-<v-7*^%4 hmmitmrnm^mt it», b a t i o 3 , p b t i o 3 ^ 
m±m5tm^f-^^m^m^^<, pbTio 3 pb 
t i o 3 t-rtift, ^©itPZTfop b^mm^mmmm^'r< & 

<7}Ji£w£tf £^|t:#3l< *5o ^fcffJl-J^ 5~10 0ra.«K, 10 — 
5 0nm#£ UV\> 
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^f-f^mffi) , PLZT (^n^y||7y^^) l©Pb^y 

PbTi0 3 ^^<Z)J:5l-AB0x^*5^50OJt^x 

*3t^riatf^^^feS®^\ ABOx^d^T, x^fit^, 2. 7 — 3. 

Stttr^k^^S-^^^tSo tot, A/BiiMi: £ 5 £tfitt;{$^BI 
©fftl^CtI|t^tWl/\ A/BteO. 8-1. 3gItfe5o 

JifBPZTCi, PbZr0 3 -PbTi0 3 M»fc5 e 
±!BPLZT^ PZTtLa^K^^tim^tfc^ ABO s ©iftffl 
^£xJ3\ (Pb : 0.89-0.91, La : 0. 11—0. 09) (Zr : 0. 65, T 

i : 0. 35) 0 3 CO J; 5 i^^HSo 

^n^*^f^ii#;©^ttt, pzt^ $mnm&(Dmzj£n%f& 

fcfc«L5fc«>, *?£Ll\, PZT*fl*<Z>*&^ Ti/ (Ti+Zr) 
ftitT, 0. 60^?)0. 9 OCOfSHaW* b< , 0. 70i^0. 85© 

bv\ o . 6 o «t d t i m^(D^^mj&m^^m i mm 
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(P b +R) /Ti=0. 8~1. 3 N 
Pb/ (P b +R) =0. 5-0. 9 9 

5 (Pb+R) /Ti=0. 9~1. 2, 
Pb/ (Pb+R) =0. 7~0. 97 

^f^mkte. 0- 1 7 3 9 4#^^^^tt-CV^o 

(B) ^ y^f^P yXMItff : SBN ("t7l^ fn^ 1 )^^ 
10 A) , PBN (^7Wp^y^i^) ^©^^^^^^^ni/X»^^ifo 

Borenstein. Vol. 16fE*6^ ^ > T ^7* xx yXl|#^^^ bl\ ^ftftjK: 
te N (Ba, Sr) Nb 2 O e , (Ba, Pb) Nb 2 O e , PbNb 2 O e , Pb 
Ta 2 O e , BaTa 2 O e . PbNb 4 O n , P b N b 2 O e . SrNb 2 O e , B 
15 aNb 2 O e m^^h<DWmmm^<, SBN [ (Ba, Sr) N 

b 2 O e ] ^PBN [ (B a, Pb) Nb 2 0 6 ] 2S&£LV\, 

iLtv^rtM^*^ ^mm^mm^iE^x^^m^iM (ood 
ga^R]M•efc5-^^0^uv^^ N s ii»b©^(aot (ioo) 



-14- 



9- 1 1 0 5 9 2^#K\ *mmA\Z.£Z>%fM¥-l 0-2 8 7 4 9 4-^&$B 

mmm&frz>tez>/<y7Tm, pbTio, t^t^^n-f^^ hmmm 

^(Dm^B^mm-t^Khtc^xn, m^tmn^-r^^^M^mm 
mm i t &mt. uv\ 

« la ft Kite, T^^S«2^f*^-r6^/v^3^@ag$t^TV^6 0 rcD*;v 

^5iaot@^^^ mM2&*<Dmfox-mm£-&z>zk&x*%z>&5K 
15 g7(7>^btw^f*^p sn, ±m^/v^3(DU<r^j\^m^tix^^ 0 - 

V^ 0 ^/W^3C0$^^T^^tts Z r#^#t^-f-5^i^|§^9, TiOx 

(x = i. 6 7) m&m£i-%^2Mmni o, joi^pbo^Mtsi 

3^IS§P1 ldSBag^^TV^ 0 r^L^#^^^», ^^©iMf^ftil 

25 $;mteh<nt-rzz.k&x*%z>o m&<Dmm<D±.m%mzte^&, m# 
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mm&mz, m&mtmm^s - 11059 2^^, mm^i 0-28 

10 s^^^rJi^^^^ 1-31280 l^m-m^^titcm^: 
mtmm^fi 1 - 3 1 2 s 0 1 #»¥9- 11059 2^nm^m 

-<n^^^ hMSt^PIII^J^ tufS#r?S¥9 - 1 1 0 5 9 
15 ^^fB^^^^fe^fflv>T^5r^^^^uv\ PbTi0 3 ©M©r 
W\ S»Sf*5 0 0-7 5 0 o C^-r?>^^^f^t<, 5 5 0~6 5 0°Ci 

20 5 r ^ia MoMi^fiit § r i § 0 j^^te, mrfPb 
T i 0 3 mWkKte^X^ P b^fef^P b oos^^wo-t-53am^fe6o 

25 -e^, s<u77s%4 ym%immWktmmm*m%(D^mfrhm.- j r-t;^- y 
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/wmz^'v (001) mfaLtc$mm$m$:m%z.tftx^% 0 

i o 3 ±^ N £btePZTm(ommmfcmM&^¥?*i/^^j$M£^%i?fe 

Lfr#S£>, PbO, TiOx (x = l. 6 7) , Z r fr^th^frKD^Ufrb 

^^^^•^^/HbLfcM^^ffiv^^ b&ffr* Lv\ ^fttnitK pzt^II 
mUt LTPbO»5Ifttt, P b 0 3§P b {^jt^x^ta^^i-es^ 

£f^5£, P b O&T i tii^S^P b i/^niiitu 5 o-c, 0 
£L<ftV\ ft*5 x T i Oxfc&HSxJS, ^Klil^x<l. 9, 

L<«l^x<l. 8, £ L < « 1 . 5 ^ x ^ 1 . 75, 

£L<tel. 6 6^x^1. 1. 75tfe§ 0 ^©i^^TiOxlt 1^ 

PZTi0$©I»SS5 0 0-65 Ottf^OW* UV\ J5feflf3$S 
L < 0 . 0 5 0 — 1. 0 0 Onn/ s N J; «9 0^ L< 0 . 10 0 — 
0 . 5 0 Onm/ s ^fe5 0 ^J&Mlf £-^f£o©^gf 
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mw&m^\ ^.mm^mx^ ^<dp bo aim^mz-mmu pboi 
mnt-rzo mmm^m^i^ M^mfrbw&tstizpbb di+zr) 

tOg^Pb/ (Ti+Zr) £E [Pb/ (Ti+Zr) ]£U ^©ttM^tlS 
m§nftWm*<DPht (Ti+Zr) ^OjJp^tPb/ (Ti+Zr) £F 
[Pb/(Ti+Zr)]<> E [Pb/ (Ti+Zr) ]/F[Pb/ (Ti+Zr)] 

= 1. 5~3. 5, £?l£L<teE[Pb/(Ti+Zr)]/F[Pb/(Ti+Zr)]=l. 7-2. 
5, J;Q^b<riE[Pb/(Ti+Zr)]/F[Pb/(Ti+Zr)]=l. 9-2. 3 ££5 
%(DT*&So liJ^PbOfeSVM^P^*^ hti5t^*fi^^tb^V^P b 
Ott&K^S^W^b, IWUi^P^^^ hfl}3t©PZT|g^t^ 
^S^^ftSc E[Pb/(Ti+Zr)]/F[Pb/(Ti+Zr)]^/h£^lf3^ SI*^ 

pb*-tfr\z.$i%;'rz>z.k&mnbtev, m^^pb/ di+zr) 

[Pb/(Ti+Zr)]/F [Pb/ (Ti+Zr)] ^^-^5 t, I^Pb/ (Ti+Zr) 
-tCJ;?), P b ©ii^cDftWS^ Y4*$r* hV (DP ZTgl^ISi 



z.<Dt%. mu^m^m or P m g±tfe5-i^Mu\ mzWfti^^ 
mnfeM^mn^mmti 2 or P m nmt^^ c 

#-c&ofc#\ r(D^^*5v^-cpbo^?M&B i 2 o 3 mmm^m^^^t 
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mnzmmi-zmmtm. &sv^ &mimmmm\mm-tstiz>, fbar 
ciijte^j i ] 

Si (10 0) #*NlglKJt^ Z r 0 2 Y 2 O s *IBt. P t»JR, P 
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£1% mm* (100) mtt£Z>&o\z.wmvxffimwm\stz.s i^&v 

^S«^x.fcS«^^^3^±fe#^ B e B S«2^ia^L, *^«trl 0" 6 

li-TS^fe, S«£2 Orpm T'tilte^^ lt^£rS»j«- ^ 8 2 5 

it £ fas m&^mZ-mZffi 1 nm(D S i ^k^ll^ff^ £ ftfco 

S«£9 0 O'CfcMftU Htffc^fco IU^^ 2 Orpm £ Lfc„ 
Z.<D£%, /X/Wi>bB£§!t#*2r2 5cc/ / ^f'J'o'"C^ c A1*5i:*^> 

tllTlOnniilfco X^0jff^*5V>TZ r 0 2 (D (0 0 2) f 

~*a*§i!l&i-mf££*K (ooi) ^-isr^flb^tt^z r o 2 »^-cfe6- 

^«fE£tWt 0 ^©Zr0 2 i» I2l^n5l^ RHEED 

M^»jt2 Orpm , it*§^*A»l 5cc/^©^#^ M^BI^IY 

Y 2 O s »IJI»MLfc 0 ilY©^ifl Y 2 0 3 
Iflt4 0nmHt -(DY 2 0 3 #If«RHEEDft«, I3l^^ix5i 
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% 0 ^<dy 2 o 3 nmnmrn*. mmmmf-mMm^^^mmv^t^^, ^£ 

Y 2 0 3 Sf!iLB^ It, J?£ 1 0 Onm©P t L 

fc„ iiM7 0 0t, S«0l5ftfi2 Orpm ^ Ufeo ^©PtII©RH 

^fc, P t^Jf^ffi^O^T, JIS B 0610fc£5+£Wlfi£Rz (STO 
£lOOOnm) «J^b^^ 1. 1-1. 8 nm"C?fc t) , ^fflttl-tftbT 

v ^ 6 r ^ ^is^-e^ fee 

P t ^BI±iC s J?£ 3 Onm£>P b T i O s Si^$cbfc 0 jM^Ui 
f>7^;^^S:l Occ/^roSH^-CiAU, SELfcfcPbO, TiOx 

( x = i. e?) &%fr?ti<Dm&mfrb&m-tzzkK£?) pbi i o 3 m 

^jfm^tCo |»^^i»PbO : T i 0 2 <D*SV&&2 : 1 fcftS 

t^ui^^otv^. M^fcPbT i o 3 m<Dmmn. 2x1 

0 10 Qcm-Cfeoto 

©^(dPltttSV\ rP)f^ P tfliCttPbT i 0 3 tecube on cube 

^t-^v^/i^mu p tmmw&v?^^Mm±.fcfe, pbTio 3 « 

4 5° ffift^LT^t^^^/W&JH-^ fctfSfcSo -OiJ^, PZTtt 
PbT i 0 3 ili^tnt^^r^M^ItSo o£!9 N PtlHit 
«PZT«cube on cubeT*^* ^-WW&S U P t^IW^L^WJ0T 
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±f£f3 % PZTfc45° IrtS^tt^t^^^t /M&ft-f"5o 

#Cfcl, P b T i O s J|^4 7 0nm©PZTie^bfco 

J*£r6 0 0°C, ^015^2 Orpra iL"C, E C Rlt^M^ k V VXfrWMjS 
X&l Occ/#©iiJ^^Abfco ^«_B-PbO, TiOx (x=l. 6 7) 
5 *3j:tfZ r ^-^ttm(D^I§?^^^n1-«)-^^^^ PZT|g[«tfc« 
mmm^hom^mnPhO : Z v O z :Ti0 2 ©^«2:0. 25: 
0 . 7 5 fcft 5 «£ 5 Lfrtf* ^° 

Pb/ (Ti+Zr) =1. 0 0 
10 Z r/T i =0. 3 3 0 

T^J&^ftfcP Z TSI^RHE EDftfi> 6 fc^frbS £ 5 tO-Y—:/^ 
f y-^O^-V&^bfco ±fB(D^T-^b^, PZT/Pb 

TiO a /P t/Y 2 O s /Zr0 2 /Si (10 0) «3tO«ji^!l©X^0 
15 Df^aO^L^^ El7{^^tbSJ:5^ %-M<D (10 0) (0 0 1) 

^(Dmmnm^m^^x, i8i^tfcti(DFBARif^itfc 0 

g]^-f SFBARiH^, tT*^2 1^M^nfcS i (100) ^ 

iif^^,es^s'77i2 3, p tf(Dtntii^^5Tiii24, 
pbT i o 3 m^v?*^ YWfcttMnwk2 5, f zTm<nmmnw-nm 
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l<D&m\Z.W&Ztl, '*yfr~W 1©±^»*3 3 Kit) 

5fe1\ Si (10 0) Sft2 2±^ Zr0 2 , *5.fctfY 2 0, ^y77l 

23, P t(DT±&mtM2 4%^<DMX7fmi<f^ Pti24^5/f^t 

a hmmitmnm2 5, i^tPZTi2 6i:ifia!)Mufco 

Ptli»20/ t mX20/imT'fe5o ^ <Z5^ # , PbTi0 3 WPZ 

tii»-^«y 2 o 3 kfcteztK Pth Y 2 o 3 ±i^^P 

bT i O s *5j;^PZTlI^t^^^^/V^bTV>6r ti>K RHEED 
\Z£ymmiStlfCo PZTiI©«Zr :TiIfJtfO. 25:0. 7 
5£U JUItt5 0 0nmtLfc o i^T, A 1 h & S _b£PlM 2 7 £r^j&, 
mtSffi^^2 0 /zmX 2 OAm^^iSi^W-^^^U s iS 

V^?mWX s f-y'7\z.$tm\s, is VMS 0%m^^Xs<iyfr—i?3 lfcfe 

misf^. 2^J^gB$lU ^3 3\z£y$[±VXmT%ftl&£-& 

H^PJj^Ufeo H*fMJS««. ^tb^tL2. 2GHz, 2. 5 6 

GHz-C&ofco *S-S*«iH?SmT^^^^-^^^^3 1 dB^fcot, 

titc 0 ^tib^mm^ p zTm\zm\\-rzw:ffiW£*mk£^x-b, mtA, 

VcMKOtt, PbTi0 3 l^ttTV^V\ PZT/Pt/YA/Zr 

o 2 /si (ioo) m&(Dmmnm&m^^FBARm^%i / £W:L'f^ nm 
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tr-^*^ tmtim2 0dB, 33% 

pbTio 3 ^-ra^i-Jt^ ^otv^o 

*%WX^ Si (100) H±l^fPbTi0 3 f©-n^^^fb 
t^^^;^S$*5-^ia^ Si (100) SSii?itifctt4^ 

/^^^Tii^^^^^^^^ ^^^^^^^^^^^^^^^^ 

fifcLfci^ ^n^^Mi«IitTPbTi0 3 #C0, PZTII 

m^^m^mmmmm^m^ afm (u^r^sim^) y^-y'm^tv 
m\zmm£ftz. FBARfoimif, »co, nm?***. m& 
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i. s im&±\^¥?*^^;v&&^tzMmm%^\ mmnwk*^t* 
mt^yyrm^ (100) -atcfe (ood e^^p^^^ mi 

3. ifrfa-^n^^^^ b«^^iii^^"7 7ii^m{k^Bf torn 

4. IfJfB^n^^^ Mt^iH^p b T i 0 3 fribt£Z>? U-K 

i (Dmmmm 0 

7. Si (ioo) S«±«{t:#)^M%^^y7TiS%^b, 
tfc^-c (100) H^tt (001) gaiBjO^n^^^ hS^^II^^ 
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7Tm&#^ t&ia^j'^rJi-bi- (100) -&tM (ooi) ufa(D-<u? 

io =5-*?'^ * t b?c 0 



